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Abstract
In the context of constant insertion equipment for physical exercises in many cities in Brazil, this paper aims to present the 
accessibility of such equipment. Assuming that such products can also be used by individuals with visual impairments, as occurs 
in the surveyed cities, we can take into account that common use devices in public spaces must have minimum standards of 
universal design and accessibility. This study aims to present the measurement of the experience of users in usability with these 
products. Thus, from the convergence of literature and data collection of the experiences of users and usability of tendencies are 
proposed, at the end of this paper, recommendation for accessibility of public apparatus for physical exercise.
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1. Introduction
The public facilities in order to improve the quality of life are offered through the government of the countries 
and cities around the world to enable users of these devices that have better health. In the scenario are included 
equipment for physical activity in public spaces. 
The equipment for physical activity is available in public areas for free use of the population. However, it is 
necessary that basic principles of ergonomics, comfort, security and universal design are taken into account in the 
design of this equipment, noting that are used by most people, both individuals without restriction as having special 
needs. With this issue, we identify the deficiency of this public exercise equipment to be used by different individual 
capacities, assuming that common use devices must meet the technical standards and the constitutional documents 
which provide accessibility criteria for urban spaces.
© 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Thus, we consider the importance of studies in the area of ergonomics, usability and accessibility in common use 
products, even more than in recent years there is an increase the number of installed equipment for physical activity 
in Brazilian cities. In this context, the focus of this research is in the accessibility of equipment for physical activity 
in public places of Brazilian cities for the use of blind and low vision users. 
We opted for the choice of these users considering that most of these people do not have physical or motor 
deficiencies. Thus, these people can practice physical activities in public places and open spaces, noting that only 
have visual restriction. 
Studies conducted in Brazilian cities with these users through the application of metrics to evaluate the usability 
of equipment diagnosed problems related to user experience, intuitiveness of use, pleasantness, attractiveness, safety, 
satisfaction and perception of pain or discomfort. This is a research Ergonomics and Usability Laboratory of the 
Federal University of Paraná, in the area of assistive technologies. 
In the chapter of results and discussion of this paper present the main results of the study: recommendations to 
improve the design of products for physical activity located in Brazilian public spaces. The requirements to be 
presented were based on the user experience and usability elements that are in the Brazilian Accessibility Standards 
(NBR 9050) and international standards. The methodological procedure is the literature review of ergonomic 
principles, universal design, accessibility and usability; Ergonomic analysis of usability of fitness equipment in 
public spaces with blind users and low vision; and finally the correlation of these data with the literature. Therefore, 
aspects to expand the usability of the products were made to promote a redesign of equipment in order to result in 
products with accessibility. 
2. The focus of this study
With the constant inclusion of public facilities in order to improve the quality of life and leisure of the population, 
the administration of cities provides furniture, equipment for physical activity and various devices that are available 
in public areas for free use of the population. Thus, it is necessary to observe the basic principles of ergonomics, 
comfort, safety and universal design are met. In this sense, there is a deficiency of public facilities to meet the most 
different individual capacities, given those products in common use must meet technical standards and constitutional 
documents provide for the accessibility of urban spaces [1-2-3]. Based on this approach, we can see a growing need 
for improved studies of ergonomic aspects in products, given that in recent years there is significant growth in the 
deployment of equipment for physical outdoor exercises in many Brazilian cities. In this context, the theme of this 
research is the accessibility of the academies to physical exercises in public spaces in the cities of Curitiba and 
Araucaria used by blind and low vision users. 
To demonstrate the importance of ergonomic studies regarding products eligible use also for disabled some 
authors [4-5-6] have proposed that the urban distribution of many cities are following models excluding the 
population. The urban obstacles end up imposing forced exile, limiting increasingly the space of action of 
individuals, restricting the right to exercise their citizenship within a social and economic context.
This study expects designers and scholars reflect that common use of equipment must meet basic criteria of 
universal design and accessibility. To the International Convention on the Rights of Persons with Disabilities (of 25 
August 2006, ratified by Brazil in 2008) universal design means that the design of products, environments, programs 
and services to be used, as far as possible, for everyone without the need for adaptation or specialized design. The 
universal design shall not exclude assistive devices for particular groups of people with disabilities when necessary.
The fundamental character of the concept of Universal Design, widely supported by the American architect Ron 
Mace [7], is that from the beginning of a project must be present, identifying the diversity of human needs, 
eliminating the idea of projects special or accommodation for people who have needs unusual.
Paradoxically, without knowing the specific needs arising from different disabilities, hardly can achieve the 
objective of providing spatial accessibility conditions for all. Consequently, the real challenge to create spaces, 
equipment and objects is to develop inclusive design actions that balance diverse and complex needs, recognizing 
that people are naturally different. Therefore, good examples of Universal Design should not discriminate, and 
should rather benefit all people.
We opted for the choice of these users given that the vast majority of these people do not have physical or motor 
restrictions, and may exercising, being the only obstacle to integration in everyday life the visual impairment. Thus, 
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this study questions the accessibility of public physical activity equipment, if used by blind and low vision 
individuals. For that promotes usability testing in fitness equipment of the two cities surveyed, diagnosing usability 
problems arising from use. The problems relate to the intuitiveness of use, attractiveness, safety, satisfaction and 
perception of pain or discomfort. At the end of this research, we present recommendations for adapting the public 
gyms to expand the usability of equipment by blind people.
The requirements presents in the results chapter grouped grounds the literature about the principles of 
ergonomics, universal design, accessibility and usability. These grounds were crossed with the results from usability 
testing with users in equipment and resulted in recommendations proposed in the form of tables. However, it 
proposes that in the context of product development, adaptation of equipment may influence the accessibility. 
This research aims to contribute in practical design field with possible recommendations for universal design for 
inclusive products. Already, in theory, this study contributes to the development of the method applied in the search 
for accessibility to improve usability. Although this method can be applied during data collection in product design 
and even for certification of usability and accessibility of fitness equipment for the blind and low vision individuals.
There is still no evidence of adaptation of the academies for people with restrictions visual. Thus from this 
problem, this study aims to achieve criteria for the adaptation of equipment, in order to include the blind and low 
vision users in the spaces public, so this significant group of the population has access to sport and leisure. In this 
sense, foundations were explored on Universal Design, Accessibility and Usability methods to measure satisfaction, 
safety and usage intuitiveness.
3. Method
Experiments were conducted in two Brazilian cities, which have public areas with public fitness equipment. The 
tests were intended to measure the experience of blind people and low vision in the interface with the fitness 
products. This paper presents the experiment that was conducted in equipment entitled seated row, see Fig.1.
During the experiments were collected self-reports [8], and users expressed their perceptions regarding the use of 
each device. During the execution of tasks on each of the equipment, questionnaires were applied on intuitiveness of 
use, satisfaction, comfort, motivation and accessibility. Also manifestations were collected about behavioral and 
physiological through the audio and video recording. The performance of users in each of the devices was carried 
out by diagnosis of task completion on each machine, and counting the number errors. In the course of testing users 
reported their perceptions about the interface of each product, suggesting usability trends for improvement of the 
equipment with respect to comfort, intuitiveness and communication task.
The equipment used in the experiment, for audio recording, video photographic records, are owned by LabErg -
Ergonomics Laboratory Usability of the Federal University of Paraná (Brazil), as the authors are researchers 
member of the Laboratory. The experiments were performed with blind users and low vision, 15-60 years old, in 
great health conditions to the implementation of physical activity, crowded the Paraná Institute of the Blind of
Fig. 1. The public fitness equipment seated row.
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Curitiba and Support Center Visual Area of Araucaria. Tests were conducted with three people females and three 
males, totaling six individuals. The choice of location of the tests was due to the proximity to the institutes which 
users belong, which facilitated the mobility of the population chosen for the experiment.
At the end of the tests, we met usability trends reported by users, who were confronted with the theoretical 
foundations from the literature. At this stage of the research emerged recommendations for accessibility of these 
products. Thus, the overall result of this paper will present a chapter Recommendations Guide to Usability 
Expansion of Outdoor Fitness for blind users and low vision people. An expert (physical coach) coordinated the 
prescription of tasks; the explanation of the exercises repetitions series in each product; training objectives of each 
device and orientation of rest breaks. The expert's instructions (pre-use products) were based on the informational 
guidance plates. These signposts of activity are commonly allocated with the products in public gyms. Similar 
guidelines of instructional plates is also available a manual for users in the Virtual Portal of the city of Curitiba, 
which teaches the correct use of equipment [9]. Immediately after preparation of the test scenario and the care the 
ethical issues of research, we apply the Agreement form of user participation in the experiment. Afterwards, we 
apply the Readiness Questionnaire Physical Activity and Health Medical history questionnaire with all users. Thus 
began the experiment with the measurement of the familiarity of users with the equipment. The questionnaire 
included four questions:
x Do you know the Outdoor Fitness for exercise?
x Have you used any special equipment?
x What equipment did you use?
x Did you find any difficulty in exercises?
For product evaluation we used the measurement of: Performance in Task; Evaluation of attractiveness and 
satisfaction through the Scale of Semantic Differential; Cognitive inspection intuitiveness of Use; Corllet Diagram 
to demonstrate the presence of pain or discomfort [10]; User Experience through the Emotions Circle [11].
At the end of the semantic differential scale was applied to Cognitive Inspection intuitiveness of Use and aimed 
to investigate if:
x The user tried to perform the task correctly;
x The user was willing to accomplish the goal;
x Recognizes the associated object to the task;
x The equipment's graphical information were representative to the user;
x The users knew operate the product;
x If understood the feedback provided by the equipment.
The objective of the tests was to identify the ergonomic aspects of usability and accessibility needed for these 
products could meet blind and low vision users. Later, occurred an analytical and synthesis phase, with the 
presentation of results. In the last phase was the correlation of the principles of universal design and accessibility 
and comparison tests of usability. At the end of this stage, there was a compilation of convergence and usage issues, 
through a proposal of recommendations aimed at the design of equipment to exercise in public places with 
accessibility to blind and low vision users, determining finally the contribution of design to the issue of social 
inclusion.
4. Results and discussion
4.1. Familiarity test
Regarding the first question, attested 5 users already know the academies for public exercise, while only one 
person claimed to have no familiarity. This happens due to the majority, i.e. 5 users are linked to the Support Center 
Visual Area of Araucaria. We found that the institute's teachers take their students to practice outdoor exercise in 
public gyms equipment. While only one user is belonging to the Paraná Institute of the Blind of Curitiba, which has 
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conventional gym at the Institute itself. Thus, members of this institute practice physical activities in their own 
space. The results of the second question showed that 4 users have used some equipment, while only 2 did not use 
any equipment of public gym. The third issue of familiarity test showed that 2 users used the walk simulator and 2 
users have used all equipment. Thus, only 2 had not used any equipment, just traditional exercise equipment. The 
fourth and final issue of familiarity test presented that 3 of the respondents found difficult to carry out the activities 
and 3 users said did not feel any difficulty. All users were encouraged throughout the test scenario to report their 
positive or negative experience with regard to equipment. Some users felt difficult by the absence of a physical 
trainer for the activity that could teach them and help them in the use of each device. Therefore, when applying our 
experiment, we introduce the expert's help to verify the true perception of the user.
4.2. Paddling Sitting Equipment
The Paddling Sitting Equipment is a device for upper limbs. The only indication for carrying out the activity is 
arranged on a plate at the entrance of squares and parks, where stay all the guidelines on all devices. No specific 
indications are located in each device. The indication of the exercise is displayed only through drawings on the 
boards and also in the booklet Advice to Users, available in the online portal of Curitiba. The questionnaire for the 
performance evaluation in equipment aimed to diagnose the completeness of the successfully task by users. And yet, 
we intended to verify if the users completed the task by the end, but with some kind of difficulty. The results 
showed that the 6 users successfully performed the task due to the ease of use of the equipment. They also had 
success as the machine format induced the correct use. And of this number, 5 users completed without difficulty and 
only one user completed with difficulties. Self-Reports in the task with the use of Semantic Differential Scale 
checked with users if they considered the product:
x Attractive or not attractive;
x Pleasant or unpleasant;
x Comfortable or Uncomfortable;
x Reliable or unreliable;
x A device that brings satisfaction or not.
Thus, the results showed that 5 users consider the attractive equipment and only one user considers unattractive 
equipment. Regarding the pleasantness of the device 4 users consider the nice product, while 2 users find it 
unpleasant. Regarding the comfort of the equipment, 5 users claim that the device is comfortable, while only 1 user 
reports have discomfort in use, mainly in the region of the back, due to the back of the seat does not stay firmly on 
the body, causing oscillation. As regards the reliability of users on the apparatus all considered to be confident in 
performing the task, ie do not feel fear or insecurity. When users were asked about their satisfaction in performing 
the task, also all of the subjects themselves satisfied with device in relation to the training of the upper limbs. Noting 
the task performed by the users, we identified that all tried to do the task the right way. Carrying out the activity, 5 
members were willing to accomplish the goal proposed in the prescription of the task, and only one user gave up end 
the task. Regarding the recognition of the object associated with the task, 5 users reported recognize the object, 
while only one subject cannot associate the shape or function of the equipment to the prescribed task. When asked 
about the graphical information arranged on devices, if somehow were representative and assisted in the completion 
of the exercise, all reported that the graphic representations do not cooperate in any way in the activity performance. 
All users were able to correctly operate the device. And yet, all users understand the feedback provided by the 
device when they were in the initial step to performing the task. The sample analyzed, when applying the Corllet 
Diagram on the perception of pain or discomfort, 3 users felt some discomfort in the machine and 3 users did not 
feel any discomfort. Of those who felt some discomfort, 1 felt back pain, 1 felt discomfort in the shoulders and felt 
one arm pain. Through the Circle of Emotions, users were encouraged to review their excitement regarding the use 
of the equipment in question. In this sense, the majority of respondents reported positive emotions in relation to the 
equipment. And, 2 users felt satisfied, 2 were inspired, one subject reported surprise and one subject did not like the 
product.
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4.3. Requirements for improving the usability of Gym Equipment
This section presents the main requirements for improving the usability of Gym Equipment from usability 
criteria, accessibility and universal design. Thus, were converged criteria of literature and measurement of user 
experience in relation to the seated row equipment, which can direct the redesign and adaptation of these products so 
that they can attend the principles of usability, The requirements are:
x Usability: Improve recognition of the object by the user, i.e., more intuitive design. It is also necessary to 
redesign the backrest and the product handles. The backrest is not adjusted to the body and the dorsal user 
remains oscillating. We note the need to improve the signs with pictograms in relief. Letters must be appropriate 
size for people with low vision and colors that provide contrast for recognition of information to guide users.
x Accessibility: Presence signaling for people with reduced mobility according to Brazilian Standard, NBR 9050 of 
2004. The floor must also have tactile floor alerting and directional. Still, you need technical assistance, flow 
guidance handrails and resting levels.
x Universal Design: Possibility of equal use, i.e., equivalent to all people without restriction and with reduced 
mobility. The product must have flexibility of use (backrest adjustment) to be anatomy. Information should be in 
Braille and perceived relief. The equipment must enable error tolerance and reduced energy consumption 
(adjustment handle and back for improved comfort).
5. Conclusions
Public gyms have contributed significantly in promoting health and quality of life of the population. Several 
people exercise outdoors in the equipment of the "Fitness facilities Outdoor" in Curitiba (Brazil) and in the 
metropolitan area. The integration of these public facilities in order to improve the quality of life and leisure, has 
become beyond a possibility of free physical condition to the population, a constant incentive to physical activity in 
promoting the health of citizens. However, in the same measure that the equipment is available, there is a growing 
concern in the sense that basic principles of ergonomics, comfort, security and universal design are met by such 
equipment. Therefore, this research found that the equipment for exercise in public spaces could attend people with 
impaired vision. So we opted for the choice of blind individuals and low vision because most do not have physical 
and motor restrictions that prevent physical activity. We chose this population because according to the result of the 
diagnosis of familiarity test, most people already know the gyms, i.e., most already have familiarity with the 
equipment and already know the public academies. This means that the great majority of individuals are users of 
Outdoor Fitness facilities. However, half of the respondents reported feeling difficulties to carry out the activities in 
the equipment, and this motivated the diagnosis of intuitiveness factors, usability and identification of usability 
problems encountered by users. In this context, the usability tests identified the occurrence of use of equipment 
problems. This motivated us from the tests and literature, to draw ergonomic requirements that could be applied to 
equipment in order to facilitate the activity of users who have difficulty. The requirements are adjusted satisfaction, 
efficiency, effectiveness and affordability. The familiarity of questionnaire demonstrated that 5 users already know 
the gyms, i.e., most already have familiarity with the equipment and already know the public Fitness facilities, and 4 
users have used some equipment. This means that the great majority of individuals are users of Outdoor Fitness. 
Tests in the product on the performance in the equipment have demonstrated that all users performed the task 
successfully. And of this number, 5 concluded without difficulty. That is, the vast majority concluded the activity 
correctly and successfully. Still, five of users consider the attractive equipment, and 4 users consider the nice device. 
Most, ie 5 people report that the device is comfortable and the totality of sample is considered confident in 
performing the task and satisfied. Everyone tries to do the task the right way. 5 subjects performed the objective 
proposed in the prescription of the task. Regarding the recognition of the object associated with the task, 5 people 
associate the machine to the prescribed task. Another important factor, which is related to the signaling devices, 
concerns the graphical information, in which the totality of sample reported that the graphic representations do not 
cooperate in any way in carrying out the activity. All users operated the device correctly and also all understood the 
feedback provided by the device when they were in the initial step to performing the task. In this sense, it is 
considered that the apparatus has satisfactory intuitiveness of use, satisfaction, pleasantness and comfort for users. 
4556   Sabrina Talita de Oliveira and Maria Lucia Leite Ribeiro Okimoto /  Procedia Manufacturing  3 ( 2015 )  4550 – 4556 
Just do not consider significant graphic and signaling representations in order to assist in the correct use. Still, half 
the users of sampling feel some discomfort in the region of the back, shoulders and arms. The shoulder and arm 
discomfort may be the lack of physical condition of individuals. Already back discomfort is due to the lack of 
anatomical backrest that seamlessly attach the dorsal user, allowing for more comfort in carrying out the activity, 
since users usually keeps wrong posture and back remain oscillating forward-back. In the measurement of user 
experience, we found that 5 people reported positive emotions. Therefore, the equipment problems are around the 
graphical representation and signaling. And yet, meet the lack of anatomical backrest that creates pain or discomfort.
We found public equipment deficiency in meeting the most different individual capacities, assuming that common 
use devices must meet the technical standards and the constitutional documents which provide accessibility criteria 
for urban spaces. The results achieved are quantitative and qualitative and point to the feasibility of a readjustment 
in product design, taking into account principles of universal design and accessibility. Thus, the design requirements 
proposed in this paper are intended to improve the flow and mobility in public parks and squares where there are the 
public Fitness facilities; aim to improve the safety and attractiveness of equipment and ease of use, as appropriate 
signs to blind and low vision users, according to the NBR 9050 (Brazilian Technical Standard) and constitutional 
documents of the country. Future studies can use this research as a parameter for the development of appropriate 
signage system for the identification of flow route in the search for different products, to identify each of the specific 
devices and also for understanding the tasks to be performed on specific equipment. Still, further study may increase 
the sample number and present the diagnosis of usability, accessibility and universal design, and provide elements 
for certification of equipment outdoor fitness facilities within the country.
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